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(54) Flat card with multiple feed of fibres 

(57) A fiat card fed with fibres (4A.4B) by means of 
a plurality of feed devices (20A.20B) comprising licker- 
in rollers (8A.8B) that operate in parallel so as to feed 
different fibres onto different points of the main carding 
drum (10), where the feed points are set sequentially 


and are staggered in such a way as to constitute, on the 
main carding drum, a series of pre-carding areas that 
are specific for the fibres fed at each point and that are 
provided with equipment adjustable for each type of fi- 
bre that is being processed. 
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Description 

[0001] The present invention relates to flat cards in 
which the fibre material in a thin layer is processed by 
a series of surfaces facing one another, in relative mo- 
tion and equipped with a card clothing formed by a plu- 
rality of pins of given shapes, inclinations, and rigidities, 
between which the fibre material is exchanged, opened, 
spread, and cleaned, so eliminating the majority of the 
particles of residual dirt, waste and tangles or neps. In 
this operation, the fibres form between them a mixture 
or blend, and a ribbon of non-twisted fibres is formed as 
a web to be condensed and sent on to the subsequent 
processing stages. 

[0002] In its broadest lines, the operation of carding 
of a cotton type is performed according to the diagram 
illustrated in Figure 1 . The raw material 1 is made up of 
fibre staple and is accumulated in the end part 2 of a 
storage bin. From the bottom of the storage bin, a sys- 
tem of discharging cylinders or lobed rollers 3 rotating 
at a controlled speed discharges, onto a chute 4, the 
fibres in the form of a mat 5, feeding them to the card. 
The latter machine is provided with a feed roller 6 which 
presses and controls the mat against the feed board 7 
and supplies a wisp or bundle of the mat to the taker-in 
roller 8, which is also commonly referred to as "licker-in 
roller" or simply "licker-in", currently also "briseur". The 
said licker-in is provided with a clothing of pins and turns 
at a considerable speed of rotation. The fibres fed to the 
licker-in are roughly combed and distributed in a layer 
thinner than the original layer 5 arriving from the chute 
4. Throughout its rotation, illustrated in Figure 1 in the 
counter-clockwise direction, the layer of fibres encoun- 
ters one or more opening and purification devices con- 
sisting of clothed segments and knives for removing any 
impurities that may be present, the said impurities then 
being sucked in by suction mouths and thus carried 
away. 

[0003] Set downstream of the licker-in is the main 
carding drum 10. Generally speaking, the said main 
carding drum 10 is operated at a linear speed that is 
higher than the speed of the licker-in 8. The pins of the 
clothing of the main carding drum 10 thus remove the 
fibres from the licker-in in positions corresponding to the 
closest generatrices between the two cylinders. Located 
around and on the outside of the main rotating carding 
drum 1 0 and downstream of the feed system with licker- 
in rollers are the carding flats, which, according to the 
particular type of card, are of the fixed type 1 1 , the mo- 
bile type 12, or finally the rotating type, the latter not be- 
ing illustrated in the figure for reasons of simplicity. The 
said flats are set around the main drum for carding the 
fibres fed by the licker-in rollers, the said fibres, after 
passing over the main carding drum, being then dis- 
charged by the card downstream of the flats by dis- 
charging cylinders 13 and doffing cylinders 14. 
[0004] According to the Italian patent No. 1 296 452 
in the name of the same applicant, in order to obtain a 


better effect of cleaning and blending, the fibres fed into 
the card are divided between a plurality of taker-in rollers 
or licker-in rollers, which operate in parallel to process 
the fibres and then feed them to the main carding drum 

5 in different points of its circumference. 

[0005] One of the advantages of the above technical 
solution lies in the greater effect of cleanliness and qual- 
ity of the fibres coming out of the licker-in rollers due to 
the small thickness of the layer of fibres processed on 

10 the clothing of each licker-in. The said layer exerts, in 
fact, an action of retention of the particles of dirt that are 
found inside the layer according to the thickness of the 
latter: the thinner the layer, the greater the degree of 
cleaning. 

15 [0006] According to an embodiment illustrated in Fig- 
ure 3 of the above-mentioned prior patent, various 
batches of fibres are processed, and the licker-in rollers 
are made to work in parallel. For this purpose, the licker- 
in rollers are each equipped with components and with 

20 an actuating system for operating in conditions such that 
they are independent of one another. Each of the licker- 
in rollers is driven at the desired speed and fed with bun- 
dles of fibres at the desired rate, in order to obtain the 
correct blending and the desired quality. 

25 [0007] According to the type and quality of the fibres 
to which it is dedicated, each of the two licker-in rollers 
is equipped with a clothing made to measure which may 
be more or less aggressive, so as to obtain a higher de- 
gree of opening and cleaning of the fibres, thus limiting 

30 possible breaking of the fibres and the formation of 
neps. In this way, a greater efficiency and longer working 
life of the clothing is obtained according to the fibre on 
which it is designed to work. 

[0008] The same arrangement is adopted for the type, 

35 number and adjustment of the components of the aux- 
iliary elements for purifying the fibres, the equipment be- 
ing basically made up of clothed segments, knives and 
suction mouths, again according to the type and quality 
of the fibres for which each of the licker-in rollers is de- 

40 signed. One of the consequences of the conformation 
of the above feed device is the delivery of the two batch- 
es of fibres at different points of the main carding drum 
and the stratification of the materials one on top of the 
other according to the reverse order of delivery onto the 

45 clothing of the main carding drum. The different position 
of the fibre material with respect to the asperities of the 
clothing gives rise to a more or less aggressive process- 
ing performed on the fibres of the two batches according 
to the order of their stratification. 

so [0009] The present invention more in particular re- 
lates to a multiple-feed card scheme with a plurality of 
licker-in rollers or briseur working in parallel to improve 
processing of the fibres fed to the card as regards their 
cleaning, spreading and the effect of blending of the fi- 

55 bres processed during carding when the batches of fi- 
bres that are fed in present substantial differences be- 
tween them in their characteristics and/or behaviour. 
[001 0] The above-mentioned scheme is defined, in its 
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essential features, in Claim 1 . 

[0011] Figure 1 illustrates the technical problem in 
general terms. To illustrate the characteristics and ad- 
vantages of the present invention more clearly, the in- 
vention is described with reference to some of its typical s 
embodiments as shown in Figures 2, 3 and 4 purely by 
way of non-limiting example. 

[0012] In the embodiment of Figure 2, there is shown 
enlarged the area of feed to the main carding drum by 
means of two licker-in rollers with fibres of different 
batches. This embodiment exemplifies a case with two 
batches of fibres A and B f which are intended as being 
representative of a plurality of feeds. 
[0013] The two batches are, for instance, two batches 
of fibres with different contents of dirt and extraneous 
substances and/or where the said foreign bodies are 
more or less difficult to remove. The fibres may be either 
of the same type, for instance cotton that is more or less 
clean belonging to two different batches, or else of dif- 
ferent types, for example for preparing a cotton-polyes- 
ter blend. The batch of fibres A, which is relatively more 
difficult to work, is fed by means of the feed system 20A 
set further upstream with reference to the clockwise di- 
rection of rotation of the main carding drum 1 0. The feed 
line, which feeds in the batch of fibres A, comes from a 
storage bin of its own and slides down the chute 4A until 
it reaches its feeder with roller 6A and board 7A, which 
operate to feed the licker-in 8A rotating in a counter- 
clockwise direction. The licker-in 8A is equipped - in a 
way of itself known - with a system for purifying the fibres 
stratified on its clothed cylindrical surface, the said sys- 
tem consisting of the clothed segment 24A with flow de- 
flector, the two knives 25A and 25A\ with their associ- 
ated suction mouths 26A and 26A', which carry out an 
initial cleaning and spreading of the fibres before deliv- 
ering them to the main carding drum 10. The number, 
shape and adjustment of said knives 25, clothed seg- 
ments 24, and suction mouths 26 serving each licker-in 
8 may be varied according to the degree of preliminary 
purification and spreading that is to be achieved for the 
batch of fibres envisaged for each feed device 20. 
[0014] The batch of fibres B is relatively easierto work 
and is fed by means of the feed system 20B set further 
downstream with reference to the clockwise direction of 
rotation of the main carding drum 1 0. 
[0015] Also the feed line of fibres B comes from a stor- 
age bin of its own and, as in the case of batch A, slides 
down the chute 4B until it reaches its feeder with roller 
6B and board 7B : which feeds it to the licker-in 8B, the 
latter also being equipped with a similar system for pu- 
rification of the fibres stratified on its clothed surface. 
[001 6] The two feed systems are thus angularly stag- 
gered according to an arc of a circle of aperture a AB 
which separates the two points of arrival of the batches 
A and B fed onto the main carding drum 10. According 
to a peculiar characteristic of the present invention, in 
the arc of circle « AB which separates the two points of 
arrival of the fed batches A and B there is/are set one 


or more devices 30 for purification and cleaning of the 
fibres, the said devices consisting of knives 31 AB and 
suction mouths 32 AB , which carry out a further cleaning 
of the batch of fibres A prior to their stratification with 
the fibres of batch B that are delivered to the main card- 
ing drum 1 0 by the feeder 20B. The effect of this is that 
the batch of fibres A, from which, at least to a fair extent, 
the impurities have been removed that can render it of 
poorer quality than the batch of fibres B, is blended with 
the batch of fibres B, and the two batches are thus proc- 
essed in an effective way in the stretch in common set 
downstream. 

[0017] Also Figure 3, which illustrates another em- 
bodiment of the invention, shows at an enlarged scale, 
the area of feed to the main carding drum 1 0 by the two 
licker-in rollers 8 with fibres of different batches. This 
embodiment is an example of a further case with two 
batches of fibres C and D, which are intended as being 
representative of a plurality of feeds. 
[0018] The two batches are, in the example illustrated 
in Figure 3, two batches of fibres characterized by dif- 
ferent degrees of tangling and/or by being more or less 
difficult to spread. Typically, synthetic fibres prove the 
ones most difficult to disentangle and spread as com- 
pared to the majority of natural fibres. The example of 
Figure 3 may therefore readily be referred to the 
processing of a blend of natural and synthetic fibres. 
[001 9] The batch of fibres C is the one that is relatively 
more difficult to work and is fed by means of the feed 
system 20C set further upstream with reference to the 
clockwise direction of rotation of the main carding drum 
10. The batch of fibres D, which is relatively easier to 
work, is fed by means of the feed system 20D set further 
downstream with reference to the clockwise direction of 
rotation of the main carding drum 10. The two feed sys- 
tems correspond to the ones shown in the previous fig- 
ure and have the same reference numbers, as well as 
the same arrangements and functions, but this time with 
the indices C and D. 

[0020] Also in the case illustrated in Figure 3 the two 
feed systems are angularly staggered according to an 
arc of a circle of aperture o^o which separates the two 
points of arrival of the batches C and D fed onto the main 
carding drum 10. According to a further peculiar char- 
acteristic of the present invention, in the arc of circle otc D 
which separates the two points of arrival of the fed 
batches C and D there is/are set one or more devices 
40 for disentangling and spreading of the fibres, the said 
devices consisting, for example, of a number of clothed 
and fixed flats 41^ which carry out further spreading of 
the fibres of batch C prior to their stratification with the 
fibres of batch O that are delivered to the main carding 
drum 1 0 by the feeder 20D. The effect of this is that the 
batch of fibres C, which, at least to a fair extent, has 
already been spread and from which th neps that ren- 
dered it of poorer quality than the batch of fibres D have 
been removed, is blended with the batch of fibres 0 be- 
fore the two batches are sent on to the carding stretch 
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set downstream. 
[0021 ] According to the two cases so far exemplified, 
the present invention envisages equipping the card with 
a plurality of devices 20 for preparation and feeding, 
these devices consisting of parallel and independent 
licker-in rollers 8, each of which is provided with specific 
equipment and adjustments for the batch of fibres for 
which it is designed. The said devices 20 operate in par- 
allel and are arranged around the main carding drum 1 0 
for feeding in different points of the said main carding 
drum 10 and upstream of the moving flats, the said de- 
vices 20 being angularly staggered according to angles 
a apart. In the arc of circumference of the main carding 
drum 1 0, which corresponds to each of said angular sec- 
tors of angle a of spacing between one feed point and 
the other, so spacing the subsequent feeds, specific 
processing devices 30, 40 are located for processing 
each batch of fibres, with the aim of equalizing, or at 
least attenuating, the differences oetween the charac- 
teristics of tangling (neps), dirt, and/or more or less dif- 
ficult workability of the particular feed batch with respect 
to the batches which follow and which concur to form 
the overall blend of fibres on the main carding drum 1 0. 
Preferably, the batches of fibres that require more ex- 
tensive preliminary processing are sent to the feed de- 
vices 20 situated further upstream so as to reserve to 
said batches the prevalent part of the treatments in the 
devices 30, 40 situated in the intermediate angular sec- 
tors a that precede the last feed, i.e., that of the fibres 
that are relatively easier to work. 
[0022] The pre-treatment may be appropriately mod- 
ulated for each batch of fibres fed to each feed device 
of the card according to the present invention; it is car- 
ried out according to an its improved embodiments, also 
with the adoption of a different diameter for each licker- 
in of the feed device and with actuating devices for each 
licker-in wh ich enable their speed of rotation to be varied 
independently of that of the other licker-in rollers. This 
solution makes it possible to regulate, for each feed de- 
vice 20A, 20B, 20C, 20D not only the operating fea- 
tures and settings of the kit of knives 25, clothed seg- 
ments 24 and suction mouths 26 with which each licker- 
in 8 is equipped, but also the length of the useful path 
of the fibres arranged in a layer on the clothing of the 
licker-in, i.e., their stay time thereon, as well as the cen- 
trifugal action exerted on them and on the foreign bodies 
present in them. 

[0023] Figure 4 illustrates by way of example an em- 
bodiment in which four different batches of fibres F, G, 
H, L are fed to the main carding drum 10 by four feed 
devices. The four batches are characterized by degrees 
of opening and dirt that are significantly different from 
one another. Also for the example illustrated in Figure 
4, the feed systems have the same reference numbers 
as those of the previous figures, as well as the same 
arrangements and functions, but this time have the in- 
dices F, G, H, L. The processes of pre-treatment of the 
batches of fibres that are relatively more difficult to work 


6 

are set upstream of the ones that are easier to work. 
[0024] The four batches of fibres F, G, H, L are fed by 
means of preparation and feed devices 20F, 20G, 20H, 
20L consisting of licker-in rollers 8F, 8G, 8H, 8L, which 
5 work in parallel and independently of one another and 
each of which is provided with specific equipment and 
settings, as well as with actuating devices that are inde- 
pendent of those of the other licker-in rollers. By way of 
example, the batch F is the dirtiest and most entangled 
10 one and is set furthest upstream with reference to the 
clockwise direction of rotation of the main carding drum 
10. The device 20F comprises a licker-in 8F having a 
diameter O f , which is larger than the diameters of the 
subsequent licker-in rollers, and being provided with a 
'5 clothed segment 24F and, on every side, with two knives 
25F and 25P and with two suction mouths 26F and 26P 
for clearing away. as much as possible of the dirt already 
present on the licker-in 8F without at the same time 
causing any* qualitative deterioration of the fibres, i.e., 
20 without increasing the number of breaks and/or the for- 
mation of new neps with a processing that is too aggres- 
sive. For this purpose, the greater diameter of the licker- 
in is useful for containing the accessories for the two 
cleaning stages. 

[0025] In the angular sector of the arc ot^, which sep- 
arates the arrival points of the feeds F and G, there is 
located, proceeding in the clockwise direction, first a 
cleaning device 30F consisting of a knife 31 FG and a 
suction mouth 32 FG , and then a device 40F for spread- 
ing the fibres, the said spreading device being made up 
of four clothed and fixed flats 41 FG , which carry out 
cleaning and spreading of the fibres of the batch F be- 
fore causing them to come into contact with the fibres 
of the subsequent feed of the batch of fibres G, which 
arrive from the corresponding licker-in. The members 
30F and 40F are arranged in such a way as to bring - 
after the pre-treatment carried out in the arc a FG - the 
characteristics of the batch F to resemble as closely as 
possible the characteristics of the ensuing batch G. The 
arc a FG is sized in such a way as to be able to contain 
the said members 30F and 40F. 
[0026] Again by way of example, the batch G is less 
difficult to work than the batch F, but is dirtier and more 
entangled than the batches that follow. The device 20G 
comprises a licker-in having a diameter <J> G which is larg- 
er than the diameters of the licker-in rollers that follow 
and is equipped with a clothed segment 24G and, on 
every side, with two knives 25G and 25G' and two suc- 
tion mouths 26G and 26G' for clearing away a part of 
the dirt so as to bring the quality of the batch of fibres G 
to be similar to that of the batch fibres F which had been 
further pre-treated in the arc a FG . 
[0027] In the angular sector of the arc a GH , which sep- 
arates the arrival points of the feeds F+G and H, th re 
is located a device 40G for spreading the fibres, the said 
spreading device consisting of two clothed and fixed 
flats 41 GH , which carry out a further spreading of the fi- 
bres of the batches F+G before causing them to come 
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into contact with the subsequent feed of batch of fibres 
H, which also arrives from the corresponding licker-in. 
The member 40G is pre-arranged in such a way as to 
bring, - after the pre-treatment carried out in the arc a GH 
- the characteristics of the blend of batches F+G to re- 5 
semble as closely as possible the characteristics of the 
ensuing batch H. Likewise, the arc a GH is sized in such 
a way as to contain the member 40G. 
[0028] The batch of fibres H is less difficult to work 
than the blend of batches F+G, but is more entangled 
than the batch L that follows. The device 20H comprises 
a licker-in having a diameter 0 H , which is smaller than 
the diameters of the preceding licker-in rollers, and be- 
ing equipped with a clothed segment 24H, preceded by 
a knile 25H and a suction mouth 26H for clearing away 
a part of the dirt so as to bring the quality of the batch 
of fibres H to be similar to that of the blend of batches 
F+G which comes to be on the main carding drum 10 
after passing through the arc oq H . 
[0029] In the angular sector of the arc Oh L , which sep- 
arates the arrival point of the blend F+G+H from the ar- 
rival point of the last batch of fibres L - which is likely to 
be the one easiest to work in so far as it is the cleanest 
and the least entangled - there is located a device 40H 
for spreading the fibres, the said spreading device con- 
sisting of two clothed and fixed flats 41 HL , which carry 
out a further spreading of the fibres of the blend of batch- 
es F+G+H before causing them to come into contact 
with the last feed of fibres consisting of the batch of fi- 
bres L. The feeder 20L of this last batch comprises a 
licker-in 8L, which has a diameter <X> L smaller than the 
diameters of the preceding licker-in rollers and is 
equipped, like the previous one, with a clothed segment 
24L, a knife 25L, and a suction mouth 26L. 
[0030] The overall blend of the batches F f G, H, L 
passes through the top arc of the main carding drum 1 0, 
where it is worked in co-operation by the clothing of the 
rotating main carding drum 1 0 and by the moving card- 
ing flats 12. After passing over the main carding drum 
10, the blend of fibres is discharged by the discharging 
cylinder 13. The various licker-in rollers are arranged in 
sequence and staggered according to a plurality of an- 
gles a, through an overall arc of circle of amplitude a FL , 
to constitute in this way an area of pre-carding that is 
specific for each batch fed in. 

[0031] The overall arc of circle ct FL on which the feed- 
ers from 20F to 20L are arranged thus constitutes an 
area of pre-carding, or more precisely a series of areas 
of pre-carding, that is specific for each batch of the suc- 
cession of batches of fibres fed in, and may have an 
amplitude of up to 120° or over, and in any case one 
sufficient for containing the pre-carding equipment. The 
choice, numbers and settings of the pre-carding pieces 
of quipment may be regulated and adapted each time 
according to the characteristics of each batch of fibres 
being processed, as regards the numbers, types and 
positions of the separator knives and associated suction 
mouths, as well as of the clothed carding elements both 


around the licker-in rollers and in the various sectors of 
the pre-carding arc. 

[0032] According to an even more improved embodi- 
ment of the invention, the feed devices 20, together with 
their treating equipment on the corresponding licker-in 
rollers 8, are mounted on supports that can be angularly 
staggered with respect to the main carding drum 10 in 
such a way as to modify the division of the pre-carding 
arc between the various feeds and to make available 
individual amplitudes of each sector for installing the 
pre-treatment equipment that is best suited to each par- 
ticular batch of fibres. This solution makes it possible to 
extend the range of the possible settings of the card and 
the flexibility of the card for processing blends from a 
number of feeds which may be very different from one 
another as regards the degree of dirt and entanglement 
of the fibres. 

[0033] A further advantage of the invention lies In the 
fact that the card can operate effectively and produce 
high-quality blends even starting from materials having 
markedly different characteristics in terms of dirt, open- 
ing and workability. The differentiation in the sizes and 
speeds of the various licker-in rollers makes it possible 
to have, for each licker-in, a more or less extensive 
working surface at the disposal the processing mem- 
bers and a centrifugal action that is specific for each 
batch of fibres that is fed in. 

[0034] The invention moreover makes it possible to 
widen the range of cotton-cut raw materials that can be 
processed in a carding machine to form blends of fibres 
that are homogeneous in terms of cleaning and opening, 
both owing to an appropriate conformation and regula- 
tion of the feed and pre-carding equipment, and thanks 
to the adoption of the sequence of feeds according to a 
decreasing order of processing difficulty. The process- 
ing-battery line from the raw fibre to the web of purified 
and parallelized fibres is rendered both more adaptable 
to the available batches of fibres and more flexible as 
regards the requirements of the units of the plant that 
are set downstream, as well as more in line with the de- 
mands of the market. 

[0035] The availability of a multiplicity of feeds in the 
card according to the invention makes it possible to reg- 
ulate, by distributing it over a number of feeds, the in- 
coming flow of batches of fibres that are most difficult to 
work. For example, on the card with four feed devices 
of the example illustrated in Figure 4, it is possible to 
process and produce a blend with three batches of fi- 
bres, reserving the first two feed stations to the first of 
the three batches, i.e., the one that is most difficult to 
work. In this way, each of the two initial licker-in rollers 
works on a thinner layer of fibres, thus obtaining a higher 
degree of cleaning and spreading of the said fibres that 
are more difficult to work. The same higher degree of 
effici ncy is achieved in the two pre-carding areas that 
follow the two initial feed stations. 
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Claims 

1 . A flat card in which the main card drum (1 0) is fed 

with a number of batches of fibres (A, B H, L) 

by means of a plurality of feed devices (20 A , ,..,20 L ) 5 
comprising taker-in rollers or licker-in rollers (8 Al 
8 L ), which operate in parallel to feed, upstream of 
the moving flats and in different points of the main 
carding drum (10), the fibres which they have al- 
ready roughly spread and purified in a layer that ad- 10 

heres to the clothing of each licker-in (8 A 8 L ), 

characterized in that the feed points with the var- 
ious licker-in rollers (8 A , .... 8 L ) are set in sequence 
and staggered according to angles (a AB , ... , a HL ) for 
an overall arc of circle of amplitude (a AB , .... a FL ), is 
in such a way as to constitute a series of pre-carding 
areas that are specific for each batch fed in accord- 
ing to the succession of batches of fibres (A, L), 
and in that each licker-in and each pre-carding area 
is provided with equipment that can be specifically 20 
regulated and adapted for each batch of fibres that 
is being processed. 

2. The flat card according to Claim 1 , characterized 

in that each of the licker-in rollers is differentiated 25 
in its diameter (<I> At <J> L ) and speed of operation, 
in so far as it is equipped with actuating devices that 
are independent of the ones of the other licker-in 
rollers. 

30 

3. The flat card according to Claim 2, characterized 
in that the various licker-in rollers (8) are set in se- , 
quence and staggered according to angles (ot AB , 

<x HL ) for an overall arc of circle of amplitude (a AB 

a FL ), in such a way that each one of them consti- 35 
tutes a pre-carding area that is specific for each 
batch fed in. 

4. The flat card according to Claim 3, characterized 

in that each of the angular sectors of angle a of *o 
staggering between one feed (20 A , .... 20 L ) and an- 
other, preceding the subsequentteeds, there are lo- 
cated processing devices (30, 40) which are specif- 
ic for each batch of fibres and have the function re- 
spectively of purifying by means of knives (31 ) and 45 
suction mouths (32) and of spreading by means of 
fixed flats (41 ), and which are designed for the spe- 
cific processing, which may be more or less difficult, 
of a particular batch. 

so 

5. The flat card according to Claim 3, characterized 
in that feed devices (20), together with their treating 
equipment on the corresponding licker-in rollers (8), 
are mounted on supports that can be staggered an- 
gularly with respect to the main carding drum, in 55 
such a way as to modify the relative division of the 
overall pre-carding arc of amplitude Op L . 
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